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We  have  developed  highly  efficient  organolanthanide  complexes  for  a  variety  of  photonic 
applications.  Within  the  past  year,  we  have  developed  a  new  class  of  organolanthanides  that 
employ  4-acylisoxazolone  and  4-acylpyrazolone  ligands.  These  new  ligands  aromatize  upon 
lanthanide  binding,  and  thus  result  in  the  creation  of  a  pi-system  manifold  with  which  to 
photosensitize  the  lanthanide  ion  by  nonradiative  energy  transfer.  Furthermore,  these  ligands  are 
extremely  versatile  in  their  chemical  design,  from  which  adequate  steric  bulk  can  be  incorporated 
to  ensure  the  prevention  of  concentration  quenching.  Also,  we  have  synthesized  some  of  these 
ligands  that  are  devoid  of  C-H  bonds,  and  result  in  organolanthanides  with  enhanced  quantum 
yields  of  emission  and  extended  excited  state  lifetimes.  This  has  important  implications  in 
optical  signal  amplification  and  organic  solid-state  lasers.  One  example  of  these  compounds  is 
shown  in  Figure  1 . 


Figure  1.  A  europium  chelate  with  4-acylpyrazolone  ligands.  Note  that  there  are  no  C-H  bonds  in  the  molecule. 
Also  shown  is  the  associated  emission  spectrum  when  excited  into  the  pyrazole  transition. 

We  have  also  incorporated  organolanthanides  in  conjugated  polymers  to  harvest  triplet 
excited  states  for  light  production.  One  major  problem  with  traditional  photo-  and 
electroluminescent  polymers  is  that  three  out  of  four  excited  states  that  are  generated  are  triplet, 
and  do  not  lead  to  emission.  By  transferring  the  triplet  excited  state  energy  to  a  luminescent 
lanthanide,  all  excited-state  energy  in  the  material  can  result  in  the  production  of  light,  leading  to 
a  brighter  and  more  efficient  device.  We  have  doped  the  conjugated  polymer  poly(2-benzoyl- 
1,4-phenylene)  with  various  organolanthanides  and  have  shown  emission  from  the  lanthanides 
that  could  only  come  from  triplet  energy  harvesting  from  the  polymer.  An  example  is  shown  in 
Figure  2. 


Figure  2.  Left:  Emission  spectrum  of  the  pristine  PPP  polymer  (in  CHCI3),  showing  singlet  emission.  Right: 
Emission  spectrum  of  the  same  polymer  doped  with  (hfa)3Eu,  showing  both  singlet  emission  and  lanthanide 
emission  arising  from  triplet  photosensitization.  ((hfa)3Eu  is  incapable  of  emission  by  direct  excitation). 

We  are  continuing  along  these  lines  by  not  only  designing  appropriate  organolanthanide  dopants 
for  other  conjugated  polymers,  but  are  also  covalently  incorporating  organolanthanides  as 
integral  components  of  conjugated  polymers. 
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